The synaptic relationships between the primary afferent terminals and the cuneo-thalamic relay neurons in the rat cuneate nucleus.
In order to establish the synaptic relationship between the primary afferent terminals and the cuneothalamic relay neurons in the cuneate nucleus, the combined retrograde transport of horseradish peroxidase (HRP) and experimental degeneration have been applied in the young adult albino rats. 10 to 30% HRP was injected contralaterally (0.5 microliter) in the ventrobasal thalamic nucleus and multiple dorsal rhizotomies (C5 to T1) in the cervicothoracic dorsal roots were performed on the side ipsilateral to the cuneate nucleus. The results showed that: The cuneo-thalamic relay (CTN) neurons were the major neuronal type of the nucleus. More than 55% of neurons have been labelled. These neurons were 18-30 micron X 15-25 micron in sizes. They distributed in the whole rostrocaudal extent of the nucleus, particularly dense in the middle portion. The cells varied from round, oval, spindle to multipolar in shapes. They were rich in cytoplasmic organelles and had well-developed roughed endoplasmic reticulum. Their nucleus was either centrally or eccentrically located and was rather regular. The HRP-positive granules were randomly distribute in the perikaryon, dendrites and initial segment of the axons; At least three types of the experimental degeneration of the primary afferent terminals (PAT) were observed in the cuneate nucleus two to three days after dorsal rhizotomy, namely, electron-dense, granular and neurofilamentous. These PAT were mostly large and contained round vesicles. They were commonly found within synaptic complex, in which they were presynaptic to dendrites of various sizes, and were themselves postsynaptic to smaller axon terminals containing flattened vesicles. Degenerating PAT forming isolated synapses were less commonly seen; The PAT in the synaptic complex were directly presynaptic to the dendrites originating from the CTN neurons. The dendrites forming PAT-CTN synases were of large and medium-sized. The PAT did not form direct axo-somatic synapses with the somata of CTN or of any other cell types in the cuneate nucleus.